Abstract Aims-The effects on fetal growth of hyperlipidaemia in pregnancy are not well understood at present. In this study the different lipid fractions in normal pregnancies and pregnancies complicated by intrauterine growth retardation (IUGR) were determined and related to changes in plasma and serum viscosity. Methods-Two groups ofpregnant women were studied. 
During pregnancy, increases in female sex hormones and lipolysis due to placental lactogen cause an increase in lipid synthesis and lipid metabolism. This in turn leads to increased cholesterol, triglyceride, and phospholipid concentrations.
Hyperlipidaemia is commonly found in the normal population associated with pathologies such as atherosclerosis and hypertension. In pregnant women, however, it also has serious implications but these are not yet fully understood. The 
METHODOLOGY
The women were fasting before blood was drawn. Analytical determinations were carried out in four study periods defined at the beginning of the study: (1) pregnant < 17 weeks; (2) pregnant 18 to 24 weeks; (3) pregnant 25 to 32 weeks; (4) pregnant .33 weeks. The Systolic blood pressure did not change significantly during pregnancy (F = 1 -67, p = NS). However, diastolic blood pressure was greater in periods 2 and 3 than in period 1 (t=2-47, p<005; and t=2-53, p<0 05 respectively). At no time during pregnancy were the blood pressure values abnormal in the IUGR group.
In period 1 ofthe normal pregnancies systolic blood pressure was found to be correlated with total cholesterol (r= 0.33, p<0 05), LDL (r=0.53, p<0.01), free fatty acids (r= -0.42, p<005), and phospholipids (r= -034, p<005). The diastolic blood pressure was correlated with triglycerides (r= -034, p<0.05) and phospholipids (r= -0.51, p<0.01). In period 3 HDL and systolic blood pressure were correlated (r= -0O36, p<0 05) and diastolic blood pressure was correlated with total cholesterol (r=042, p<005). In period 4 there was no significant relationship between the blood pressure and the lipid variables.
After 33 weeks the ApoA and triglyceride concentrations were significantly lower in the IUGR group than in the controls, although no differences were observed with the other lipids (tables 1 and 2). Pregnant women with IUGR had similar total protein values to the control group, with the exception of oa, globulin which was higher in the IUGR group (table 3) . Relationships between HDL and ApoA differed between the groups: the IUGR group had a highly atherogenic HDL/ApoA ratio, significantly greater than that of the control group (table 2) . Table 3 shows that there was significantly higher plasma and serum viscosity in the IUGR group than the values recorded in the same periods in the normal pregnancies. The difference between these two variables is an indirect method of calculating the viscosity effect of the fibrinogen fraction.9 The difference between the viscosities in period 4 of the control group, 017 (SD 0-15) mPa.s, is not significantly different to that of the IUGR group, 022(0.20)mPa.s (t= 1-05, p=NS). The coefficients of variation for the control and IUGR group viscosity differences were 88-2% and 71-4%, respectively.
Discussion
Changes in lipid levels during pregnancy result from the metabolic adaptation of the mother. Mobilisation of fat deposits, the increase in free fatty acids, and the relationship between circulating progesterone and oestrogen levels'0 suggest that these hormones are responsible for the lipid changes observed. Placental lactogen favours the release of fats from their deposits and an increase in free fatty acids, both being vital adaptations to ensure the availability of adequate energy substrate to the fetus.' Like Jimenez et al," we did not find any significant differences in HDL during pregnancy, although a slight increase in mean HDL levels was observed between weeks 25 and 32 as also reported by Piechota and Staszewski.'0 Increases in total cholesterol and triglycerides, confirmed by other workers,"012-14 are observed in the last few weeks of pregnancy. The small nonsignificant increase in free fatty acid concentrations throughout pregnancy suggests that lipolysis of endogenous triglycerides is not increased. In accordance with other investigators,' 05 ApoB concentrations progressively increase throughout pregnancy. In normal pregnancies, mean ApoA values show a non-significant decrease after week 33 whereas in the women with IUGR a decrease to below pregestational levels is observed (table 1 ).
An increase in lipid levels after week 25 of pregnancy is referred to in more than one paper.'0 13 This results from adaptation of lipid metabolism to the requirements of pregnancy. The increase in triglyceride concentration in normal pregnancies indicates a progressive increase in the supply of free fatty acids to the fetus during pregnancy. The free fatty acids to triglyceride ratio, indicative of triglyceride lipolysis, decreases slightly after week 25, in spite of an increase in triglyceride con- This suggests that the increase in endogenous triglycerides is not equivalent to the increase in endogenous lipolysis (table 2) . The ApoA concentration increases significantly between weeks 25 and 32 of pregnancy, although the HDL/ApoA ratio was not significantly different in the gestational periods considered. Pregnant women with IUGR, however, have modifications in HDL composition (a significantly greater HDL'ApoA ratio). In contrast to the findings of Piechota and Staszewski,'0 we could not detect any significant changes in HDL composition in the final gestational stages in the normal pregnancies; this is probably because these investigators did not distinguish between normal pregnancies and pregnancies with IUGR, which in our study are treated as two separate groups.
The ApoB/ApoA ratio is considered to be the most sensitive atherogenic index and its mean value at the end of the pregnancy is significantly higher than in previous stages. This indicates that the lipoprotein profile in normal pregnancies is more atherogenic in the final stages and is significantly abnormal in women with IUGR (table 2) .
The LDL and HDL concentrations in normal pregnancies are closely related to circulating progesterone and oestrogen and to the pregnancy period in which they are determined. The HDL concentration increases, through a rise in ApoA synthesised predominantly in the liver, when oestrogen levels are raised.'0 The ApoA level is significantly lower in women with IUGR than in normal pregnancies but further studies have yet to be carried out to elucidate the mechanisms involved.
The diastolic blood pressure increases progressively throughout pregnancy and could respond to changes in water compartmentalisation or to an increase in the plasma viscosity following competitive inhibition of the plasminogen endothelial ApoB receptors, which is increased during pregnancy. '6 Fletcher et al'7 have found changes in plasma fibrinogen in pregnant women which are related to an increase in fibrinogen catabolism initiated by the action of thrombin, and causing fibrinogen-fibrin complexes (high molecular weight fibrin complexes-HMWFC). The levels of HMWFC in pregnant women are greater than in non-pregnant women.'7 We know of no similar studies in which catabolism of fibrinogen has been evaluated in pregnancies complicated by IUGR.
We did not measure fibrinogen because we did not have large enough sample volumes although we did determine the difference between plasma and serum viscosities to evaluate the changes in viscosity which are produced by fibrinogen. Pregnancy is associated with a rise in fibrinogen and in factors VII, VIII, IX, X, and XII which has been interpreted as being the result of hormonally induced changes in blood coagulation system function."' The plasma viscosity is significantly greater in pregnant women with IUGR, in whom there is a more pronounced increase in fibrinogen level.'819 
